esp@cenet Family list view 1/1 ^ — v 



Family list 

4 family members for: 
JP2005166637 

Derived from 4 applications. 

1 Organic devices and organic devices production method 

Publication info: CN1620212 A - 2005-05-25 

2 Organic electroluminescent devices, organic solar cells, 
organic fet structures and production method of organic 
devices 

Publication info: EP1530245 A2 - 2005-05-11 

3 ORGANIC ELEMENT, ORGANIC EL ELEMENT, ORGANIC 
SOLAR CELL, ORGANIC FET STRUCTURE AND 
MANUFACTURING METHOD OF ORGANIC ELEMENT 
Publication info: JP2005166637 A - 2005-06-23 

4 Organic devices, organic electroluminescent devices, 
organic solar cells, organic FET structures and production 
method of organic devices 

Publication info: US2005098207 Al - 2005-05-12 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/family?sf=n&FlRST=1&F=8&GY=ep&LG=en&PN=JP2005... 2006/04/20 



esp@cenet document view 



1/2 ^-V 



ORGANIC ELEMENT, ORGANIC EL ELEMENT, ORGANIC SOLAR 
CEu! OIUSA^^^^^ FET STRUCTURE AND MANUFACTURING METHOl 
OF ORGANIC ELEMENT 



Patent number: 
Publication date: 
Inventor: 



Applicant: 

Classification: 
- International: 



Also published as: 

JP20051 66637 ^ ^ 

2005 06-23 ® EP1530245(A2) 

MATSUMOTO TOSHIO; YOKOl HIROSHI; | ^^^620212^ 
NAKADA SOJI; KAWAMURA NORIFUMI; ^ CN162021Z (A) 

KIDO JUNJI 

KIDO JUNJI; INTERNA! MFG & 
ENGINEERING SER 



H01L51/30; H01L51/05; (IPC1-7). 
H05B33/22; C09K11/06; H01L29/80; 
H01L31/04; H01L51/00; H05B33/10; 
H05B33/14 

- european: H01L51/20C6; H01L51/30M4 

Application number: JP20040294120 20041006 
Priority number(s): JP20040294120 20041006; 

JP20030380338 20031 110 



Report a data error hei 



Abstract of JP2005166637 
PROBLEM TO BE SOLVED: To provide 
an organic element capable of 
overcoming drawbacks of a conventional 
organic element. 

SOLUTION: This organic device has a 
hole current-electron current conversion 
layer composed by laminating an 
electron transportation section and a 
hole transportation section. The electron 
transportation section includes a charge 
transfer complex formed upon an 
oxidation-reduction reaction between a 
reduced low work function metal and an 
electron-accepting organic substance, 
the reduced metal being produced upon 
an in-situ thennal reduction reaction 
caused upon contact, through lamination 
or mixing by co-deposition, of an organic 
metal complex compound containing at 
least one metal ion selected from ions of 
low work function metals having a work 
function of not more than 4.0 eV, and a 
thermally reducible metal capable of 
reducing a metal ion contained in the 
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organic metal complex compound in 
vacuum to the corresponding metal 
state, and the electron transportation 
section having the electron-accepting 
organic substance in the state of radical 
anions. The hole transportation section 
includes an organic compound having an 
ionization potential less than 5.7 eV and 
an electron-donating property and an 
inorganic or organic substance capable 
of forming a charge transfer complex 
upon its oxidation-reduction reaction with 
the organic compound, the organic 
compound and the inorganic or organic 
substance being contacted through 
lamination or mixing, and the electron- 
donating organic compound is in the 
state of radical cations. 
COPYRIGHT: (C)2005,JPO&NCIPI 
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CtlffiB] 3p^l6¥10fl 25B (2004. 10. 25) 
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3 ] 

w IS « ^ ^ 21 eu li , 

tt«B5»*J4. 0 eVUlTOiStt«fMSt*)ao-f*>©5S'>!ai<tt>l«*#ty*«l* 

S * {k ^ t , 

1/ . 

WiB^-JWejaiSe. 'f^>{b#5^>->v;i'A<5. 7eVJ;0/h$<«i=-«4ttS*-r5 

4 ] 

^« t . 

8fFESi«<b^i|S!iicJ*bT«®t)t<tt^t^!i(cJ:Sji^i:J:0g|fiillL, itEilttl{b^t) + 

\z'^^ni>^m^t>iM^'px^m^mizm7ivo^^^7i^&mt, 
m?i^iMit^'^\znbxmmitz\tm^^tixt6mv. MEWtK^b^^tKibSTcSitxC 

e 

[IS «^ 6 ] 
7 ) 

filial tfe»i«*«3icffi«o#«a^?ic*5t^T. s9E#i9^)s^{^^<b^^i'T^)a-f 
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[I1I«]S 8 ] 
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^ ^ ^ ^ g ^ 

[ B ^ S 1 0 J 

«i<b^tiA«7U-;i'7S>{t;^tit?a50. -ass; (I) : 
(<b 1 ] 



Ar, — N — Arg 

(^43, Ar,. Ar.Rt/^Ar.tt« ^ n •? ti ffi A (c H Jft S * * t T i v» 3? # 4^ ^ <k * « 

as^t)T. ) 

C W ^ 1 2 ] 
[ $ ^ 1 3 1 
[ ft ^ ^ 1 43 

[ HI ^ 9 1 7 ] 

flS*Sl*^^4rot^Tn;5^13MIB«©W«iSg?lc*^^T.WIB®^«*#<4*W-rs*«<k 

[ ^ ^ ^ 1 g j 

»*3Sl*^e4©^^rn*WJSIB«©W««i^f^^3l,^T.WtB«^«#tt«:W-rS=^«i^t 

[ Iff ^ ^ 1 9 1 

3K{b^'J::^x>. Xtt3K{b:5'>i^X-r>T*«)W«^^-. 
[fil«Jl 2 0 ) 
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[19*^ 2 1 ] 

St. tt> im<Dyymi&^&tLxmt^iZ^ti>^m^'f-. 

[ff 2 3 ] 

[»*^ 2 4 ] 

B*«lA^e.4®ufn*^lJSfE«©W«5g^lz*3<,^T, B3iEm^tt4tt^Wrs#1S<t 
(H*^ 2 5 ] 

»*«l*^e.40l^-rn*»l^S5«(D*^^i^(:*3«'^T. WIEm^^«^14*WTi.W«fb 





2 


6 ] 










2 


5 


Em<D^m^^\z)i\,^x , wie« 




C J; 0 T 




lit # 


ffi) 


















[^^^ 


2 


7 ] 










1 




e. 2 


6 




*3 t» T , 


E L «^ S^tr*«|jJ?^-. 




2 


8 ] 










1 




e. 2 


6 


<D t na-^ I m <D ^ m m 


C V» T , 






2 


9 ] 










1 




i 2 


6 




*3 T . 






3 


0 ] 










««« 1 


A» 


e 2 


6 










3 


1 ] 










«*J« 1 




e. 2 


6 


©i.»rn*wfl©w«ss? 


Sr^tJ t 


S # fS 1 1 -5 # « * IS H «1 . 




3 


2 ) 










1 




e 2 


6 


©vi-rn*^ 1 m<D^mn=f 


S^tf d <!: 


sitett-rswss F E T«!ji. 




3 


3 ] 














4 . 


0 


e VBlT©<£tt^i5g:^JS 


© -I" > © 














IC ^ s n -5 





IS t . 



( 35 ) ' i 2005-166637 A 2005.6.23 



[ ^ Jjc S 3 4 ] 

a7nE*r>»cJ:^TS«f^ft^#*J^«tT, M 13 tt ^ § ^ tt * «S ^ ^ * ^l- 7 J ^ ^ 

[^i^^IE 2 ] 

[ 5£ ® » *ffl i^t ift 3 

^=tSiELL^lC*5l^T. Tang^tt, ^ ? (D i§ ^ $ it © «) , + Y U 7 W SUt O S * 

P h y s Lett. . 5 1. 9 1 3 ( 1 9 8 7 ) . 4# M BS 5 9 - 1 9 4 3 9 3 ^ 'ii ffi . 
#MBg63-264692#'i^«a.1fBa^2-1 5595^^A^^. *S1*WFm4. 539 
507^?^«lS.i^^4. 769. 292^?gM»,I^^4. 885. 211^B^aaS 

^^angltt, *ta*l©«fl!!C*t^Tfc. v 'J 7 ^ m S * W SI ^ «I 

<iiHt*SEt)-c*5 c u p c ti^fsmitwsitiT*^ p V) *«sbT. i%tcia<.wt 

-7-^lS${!)^5:*^l''C''^'5(Appl. Phys. Lett. , 48. 183 (198 
6 ) ) . 

ifCS-^T^^S (APPI. Phys. Lett. . 80. 1667 (2002) . Ch 
emlstry Letters. pp. 327-330 (1990). #M¥ll- 
329748^ 'A^ffi. *S#S¥m6337492^igaB». 1#M2003-45676^ 
iiffi. 1tM2003-264085#'ii«. ^#^) . 
[ 0 0 0 6 1 
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icftJS-T'S^feSrMS^L', MPE (Mul t i-Photon Emi ss ion) W«8 

trz(m49^^sm^m^^mum'^mm^>mm'i^m^27v-YL-3. p. 130 

8.m63[Eli£;ffli^a^^^^S«iS^.Ka^fiS«27a-ZL-12. p. 1165. 
Proceedings of EL2002 (International Con 
ference on the Science and Technology of 
Emissive Display and Lighting) p.539»P 
roceedlngs of IDMC*03 (International Dis 
play Manufacturing Conference) Fr--21-01 
P.413.SID03 DIGEST, vol. XXXIV, BOOKII. p 
. 964.SID03 DIGEST, vol. XXXIV. BOOKII. p. 
979, m I 3 \s\y y y h ^ Jl^y" ^ 7s U 7t SiT&^mmX (Dmm^ D - 4 (2003) 
, LCD/PDP INTERNATIONAL2002TCD (») 7 ^ 7. O & & ^ ^ 
f*:0®^RD^i2*««, EExpress (2002¥ll^l5B-^)^#^). 
[ 0 0 0 7 ] 

\t. ^M¥l0-270171^1iffi (*@#ilF^6013384^Bj«HS) ^1#M20 
01-102175^1.^^ (*g#ffm6589673^B^ffl#) TM^Lfc, 
tt (1?«S2H4) *^^^7;i/*U^S^coa7ctt (S?#^-§-<4) ^HTStcLT^^T 
^K«^S§ttW««l0^v*;U7:z;t>»i^S:^Wrs®i:, 1#BB¥l 1 - 2 5 1 0 6 
7 n^j^m (*@<#»S6423429^^*fflS) ^.it#H2001-244079^i;^a ( 
*S1#^^6589673^BJjfflS) ^1^B§2003-272860^1i^, 1#gi200 
3-358402^, 1#K2004-202266#BJllH«^TM^bfc, ( 
*"->IU«iiitt)W««f*V,0,^MoO,'^WO,-^, 

[ 0 0 0 8 ) 

lit 9] 




F F 

T^$n^4F-TCNQ^. 
[ 0 0 0 9 ] 
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L T Dao and J.Kido, J. P h o t o p 0 1 V m . Sci. 
Technol., 1 5. 2 6 1 ( 2 0 0 2 )) ( # H « i|8J : I D W ' 0 4 Ad 
vance P r o g r a m . P - 6 0 . O L E D 2 - 4 . N o v e 1 Mg:Alq. 
/WO, Connecting Layer for Tandem White O 
rganic Light Emitting D i o d e s ( W O L E D s ) , C . - 
C. Chang. S. -W. Hwang. H. -H. Chen. C. H. Chen. J. 
-F.Chen(2004)). 

m) *m (n + i) Bizts.^ c tf)^Km-^nit (n\tnn?i±m<DS^) . 

rcoa^, i8i,mEt>«& (n + i) <gt&5©-e. isawctt. t ^ 

^LA^bfjA^e,^ ^«*^^i¥fflic«^t=frs sis^t^nfc^frTf^^^nfcMP E^«i 

oso. (SKiii«E-2V) = (Hiamnm) ) sm^. ufcA^oT, -ssw 

»c. wa**«8S^«<^^t^it««j-r-5W«iEL^^*fi«jctn«, ji «® is «.^<aJ^-e©tt^ 

(02 4#!i) . 

LA^VUi^'b. MP E*«SEL*^i:«£*®W«EL*?*l^lf«l^*V.T]i:«-rn«. 
MPESS^©«-&«^5Sa£?B«**>«l / (n+1) . (nttS??fE4S®S^) i^tO 
■?-©t#& (#<a) t^t$ti5a€C«. S!*roWilEL^^^TrN 

:^^JftX?i^«±#-r -5) • EI 2 4 lcfie*ro*tttE L^?-«lifi*«1i5f84H*^l-'^ 2 a ( 
, (n = 4) . 10a (n = 9) . dm/ 

(cd/A) (n+1) fSi:;iO, BKttEfc. (ll-»K<0^-e«^i 

0 |^-€8itSScOl^lC, ^o-feO (n + 1) fS (nttS?&IE4li®)iS) t&i®^* 
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ftm^ (^v" - ^ r s> i> . 

8f£fil*»'5/t*®«E75i«£5t5fi5ji©W^EL^^© (n+1) fSlil±i:^S«-&. rp^O 
, n ^ :l - y h ^ ± M it L X m i2 i> tz U \Z . m^b < Ui.^ rjgfJftE (Z\V) J 

[001 1 } 

02 5. 02 6lr. ^3fe:i--yh*2ii^-r-5MPE^ffiEL^^«)/N*>H0S^L-fc 

. miv< ti^^ f'Mmn& (av) j (.:^^m\z^» i> 

SA) tttm^^t^ttiJ-^- (*-;K«2H4i^^) ©HOMO (SiSfi^ttil) ipfiw®^ 

TMPE5g^c^5^^s«^»%4l©ss^t«. SEWDPSttc K7i^;*;u7:^:t>^^T® 

O riS&JlE (AV) J KHOMO«PffiOl|^^*iKLUMO^filC^ii)-r'5ISICi¥a 

. CO rHOMOiPtto«?-*«LUMOipffi:ic»»-raj ctsgij «rn«. r3j>-;ni 

tT. (ig^MfC) rjiSOSE (AV) J S:K0 35i<0(C-r-5C:iA^ai3l5fci^»C, flUiS 
®S»fj:tt!i®MPE*«|ELiS^*ffl*TISSUi3l5S;itl::)4 5 (02 6) . 
[0012] 

mm-m^nm^i^i ^m^t i> izmr> it. M:»&3iz\t, ^mw- 1 1-2 3 32 62^^^ 

a^4tBa200O-182774^iiS(^KS4#S¥m63962O9#l3«BS) (J. E 
ndo. T. Matsumoto. and J. Kldo, Jpn. J. Appl. Ph 

ys. Vol. 4 1 (2002) pp. L800-L803#.^. )TI¥EK^?nTI/iS^ft 

LTli-2.f!*ji7cS*S*fefig®<i:. IfM^l 1 - 2 5 1 0 6 7^iia^4*li2 0 0 1 - 2 44 
0 7 9^ii«^4#W2 003-2 7 28 eO^^TffiftSnTliS^ft&ffll'iTJg^Lfc 
®(S®?>. Jpn. J. Appl. Phys. Vol. 41 (2002) L358.m 
47iHlie5^^^^^^SS«. 47#9^, P1940 (1998) . Leoe.. Appl. 
Phys. Lett. . vol. 78. No. 4, (2001) #^) . ^SO. mit^ 

=f-m.m\zmmfi < sn^citA^fjBjut. 

[0013] 

LA»U?iA<S, *«W«f.*«BI^Ufc. 1#M¥1 0-2 7 0 1 7 l#ii« (iliai^llFm 
6013384^gBfflS) . 1*B82001-102175#iia (*il^ff^65896 
7 3 ^BM1SitS^) . J. Kido and T. Matsumoto. Appl. Phys 
. Lett.. 73. p. 2866 (1998).«TI¥l«$nTl'>S#ft.-r^tb^. 

m^7i7-fe^^'- (KKIbtt^^^) A^ilSllRffJLfcO. tfiiEm^sgttirtSi&tsatBiE 
it^i^'F<D^^^ , g9l2mi^«4tt«-i^ (*-;Ki2H4^^?) tmieS^H:»-- (jgTcttH 

0»ii*ttJf5Ct*<!B^Sn. ||ISlC*38?^«O^WlcJ;n«KMPE^«EL«^® 
K*i«EE*^aa (n+1) ISK±t<CoTU*V». ±82 raiH«E (AV) j SOIwUl* 
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vi. . J tvvpcDtt, mnm^M (Sfcw. mw&) sbbkt sfc8&oK«i«ffi**323t^ 

003-45676^»4>«'^.1*li2003-272860^iia^CM75;SnT^^^.. 

Cl^ttXlttl] 1tMBa59-194393#^iiS 
(!|fffF^Ci{2] #PgBg63-264692^'^?S 
[^WXiSiR3] 1*M¥2 - 1 5 5 9 Smkm 
[^^S:tt4] 4tP8¥l 0-2 7 0 1 7 l^'iiSI 
C^#WXlK5] ?*PI¥1 l-233262#'i>ffl 
(1t«=S:«6] ItM^l 1-25 1 067^ii® 
l^ff^mTi 1-329748^ ii^ 

[!f*ffFX«8] #M2000-182774^ii« 
[ilfWXlttS] «fBa2001-102175^^^ 
[it^f^S:®!! 0] !l$BS200 1-24407 9 n'j^m. 
[I^VfScmi 1] !|$M2003-45676^'ziffi 
[#l^=Xiai2] 1#|82003-264085^tt« 
[#WF5:ittl3] «rM2003-272860^^^ 

i4#WF5:«i4]*siti*m4. 539, 5 0 7 nmmm 

[1ttf5!:«{15]*Sl^Wm4, 769. 292^B^aB» 
[ItWFXSt 1 6 ] *S^f¥S 4 . 8 8 5. 2 1 1 ^?BlfflS 
(1#llFXil)tl7]*H#«Fm6. 337. 49 2^BJ«B» 

[#it#W^»l]Appl. Phys. Lett. . 51. 913 (1987) 
[it<^VfXW^ 2 ] A p p I . Phys. Lett. . 48, 183 (1986) 
[^fit#W:S:St3] Chemistry Letters. pp. 327-330 (19 
9 0 ) 

[$t^VfXW^4] J . K i 6 o and T.Matsumoto.Appl-Phys 
. Lett. . 73. p. 2866 (1998) 

[i^^wmms] m4 7 mit^^^^'f'mm. 47^9^. pi940 (1998) 

[#1f«FXi{6] Leo6. Appl. Phys. Lett. , vol. 78, No. 4 

( 2 0 0 1 ) 

[|^<tWF3tffl57]Appl. Phys. Lett. , 80. 1667 (2002) 
(I^^I^XitSjK. L.T.Dao and J.Kido. J. Photopo 
lym. Sci. Technol.. 15. 261 (2002) 
[4¥^flfXt^ 9 J - Endo, T. Matsumoto, and J. Kido. Jp 
n. J. Appl. Phys. Vol. 41 (2002) pp. L800-L803 
CI^4tW3tiKlO]jSi?e. Jpn. J. Appl. Phys. Vol. 41 (2002 
) L 3 5 8 

\.t¥^Vficmi 13 m 4 9 ^ft:^m<sim^^m%m^m^^^ «m^«f«2 7p-YL-3 

, p . 13 0 8 

[#^1tfF3til«12] m63IHIJj:fflt)S^^¥^e»«^. »«^««2 7a-ZL-12. 
p . 116 5 

CI^4*M=:«:ill{13] Proceedings of EL2002 (Internat 
ional Conference on the Science and Tech 
nology of Emissive Display and Lighting) 
p . 5 3 9 

C#^W=XI)(14] Proceedings of IDMC'03 (Interna 
tional Display Manufacturing Conference) 
Fr-21-01 P.413.SID03 DIGEST. vol. XXXIV. 
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BOOKII, p. 964 
(*4$fflFXl«15]SID03 DIGEST. vol. XXXIV, BOOKII 
p . 9 7 9 

CI^#W=:S:iSl6}IDW'04 Advance Program, p. 60, OLE 
D2-4, Novel Mg:Alq3/W03 Connecting Layer 
for Tandem White Organic Light Emitting 
Diodes (WOLEDs) , C. - C. Chang, S. -W. Hwang, H. - 
H. Chen, C. H. Chen, J. - F. Chen (2004) 

[0014] 

rti\zE^t ^mf-^xk^ t bX (DM tts- t LX (DM (D 2 -p 

UP E^mE L^'F(Dn^^±M(D^tii^r , ge5l5S^«*^«iteS:IIScffl. 

•:>U< r^gsij ibTffli>fc»3, i i \z\i-t&mu^Wtm'¥-<Dmmmf^^(D/^ y y r - 

mtbxm'^^tztjt, c(Dm (ii^nr:>^\,^) s-tt^btTjtieHicfiiffl-ractT, se« 
mmmmf-(DWoiK.^^:^mr^z.t\zhi>. 
[f^miM»:r i>tctb(D^^] 

[0015] 

m'f-^^it^m<^i y -y ^7 ~t >i^=F tt i>-/t>sb\z. (l) ^ 7 )l ti V ^ M ^ :t > . 
tt*MSc*<4. 0eV^iT®<£tt»M&^)B©-f;l->O^^. 'pUKthimi-^tSif^ 

m (W««iTt>jsa!^Tt>j:t>) J t, r (7;p5x':7A<Dipic) K<t^iKiic^*n5 

^jii-i';i->*«S'i= (m?ntm^'^ > /•<-p^(D^m%) x- & m vi m \z ^7t l o ^ m m Tt 

tt^Sj .hS:. (K^^^lcfc?.) fill. =bb<«. *^ifl::<t^.ii^|-J;0afi4^ti-T 
EJS^-fr. K^ia3cR*&»cJ;-3Tfi7C$tlfc(itt»illia:^jBi:. ^ <D m ^ iz ^ ^Et i> 

(2) (a)-f5i->{t;5t?x>vl';l'*<5. 7 e y 0 'l-^ < , m ^ ^ tj. t) ts - Jl' 
•a2HtSWr-5=ff«{k^«bt. (b) (a) ©W«8{b^i»t. («^^©SSCJ:4) SSft 

[0016] 

f±*HSc*<4. 0eVeiT©®tt»reSc^)Bro'f:t>O5%'>!4 

<a^St4tt**r^.^«{b^®)i:, W^fb^!atK{ba7cS*&lCJ;oTmi»»»ffiftS: 
[0017] 

*fEW©»««^«, tt«PH»*«4. 0eV£iTOett«fM»&iBO'f*><05^. '> 

/d:< tt) im^tts»mit^^t, mmit^<&<^iz'^^ni>^m'<t>^M^'px&m^ 
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ffitJbSS^^SISB imMTzKJt^^^^) . Rt/:, :t y itt^ f- >'y ^ *^ 5 . 7eV<k 
[00191 » 

i^m^ft\tm^tnx^mb.^mit^^tmit&7iKf^\z^^xn^M^Wimi^t:m&v 

[ 0 0 2 0 ] 

» * L- ^> . 
[ 0 0 2 1 ] 

±^Mmit'^^t^^§i^^^m<e!ihntm^ft\t&^^nxmmbx^^'bct*iitf^v 

[ 0 0 2 2 ] 
[ 0 0 2 3 ] 

^I^^STcft^Sf*. TJUSzi-l^A, vJPa:i'^7A, •> J a > , 5^ ^ > R if > ^ X x 
[ 0 0 2 5 ] 

-3 T a t» . 
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[ 0 0 2 6 ] 
[ 0 0 2 7 1 

(fb 1 ] 



( I ) 




Ar 



N Arg 



(iCI', Ar,, Ar.RtXAr.tt, n ^ n » 4 C H g| S * W b T i V» ^ S fij ft * * 
[ 0 0 2 8 ] 
[ 0 0 2 9 ] 
[ 0 0 3 0 ] 

[ 0 0 3 1 ] 

±ffim^«t#tt=t«{b^«ltt, 'f > > 7, l- > if^m^ftifir (Om^Hf^-C & i> Z. tiliifi- 
S U . 
[ 0 0 3 2 ] 

±JB«?«^4tt*«{b^i|8tt, ^7;^<E»ja*«9 0'C£t±TJ&57U-;i'75>'ft:^« 

T * -5 i i . 
[ 0 0 3 3 ] 

^JS»{b«'rJ&4::t*<*f*uv». 

[ 0 0 3 4 ] 

±ffi, ll?•#^#^4*w•rsw^8ft^«JiBE^bM7c5^£;lcJ;^T«^t^lii)^^*SJ^fi)cb5 

[ 0 0 3 5 ] 

±12, «^S^-^ttSrWr^.W«S{t;^i^<i:S<biS5cKf£;ir<i:oTIHt^«)^*S'Jg^tp 
i^mmit^it. V,0, (SKft/N'-^-v'^'A) , 7S!{b2U:Z'?A, MoO, (3K<b^: 

[ 0 0 3 6 ] 

^)iAny>{bti«, mitm 2 i^. S:{bm2e^, ^ogt/NDy>{bti-^, 7;1'5-'>a/\ 

□ y>{b!^, :«UC^A/Nny><bti, 'f>>":'A/\oy>{b!Ki, 7>^^>/Nny><b«i 

. xtt, tSADyxb^^d^ejafis^snsct^iffsn-^. 

[ 0 0 3 7 ] 

±IB, «?-«414$Wr-5=tffi<b^!KJtgS{bji7cS{£:icJ;-5T«1?f»Sii^«^*}gfi£L.'5 
[ 0 0 3 8 ] 

±fB, «^tt4tt^^r-r-5W«l<b^fea:iE<bS7nSf&lwioT«?WSi!)^{^SJg«U5 
i>^Wi<^n\t, '>/i< tt) l<S«x7/S^a»StLT*-rsc:i:*t»SL'l>. 
[ 0 0 3 9 ] 

±E. ii^tt#tt*=fr5^«<k^«itK{ba7cK«;iwj:oTmi»»»^»*jgi£L5 
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[ 0 0 4 0 ] . 

[ 0 0 4 1 ] ^ - 

[ 0 0 4 2 ] 

S (t J; t» . 
[ 0 0 4 3 ] 

l> . 

[ 0 0 4 4 ] 
[ 0 0 4 5] 
[ 0 0 4 6 ] 
[ 0 0 4 7 ] 
[ 0 0 4 8 ] 
[ 0 0 4 9 ] 
[ 0 0 5 0 ] 

^m^r ^xm t . t:mx^cti^mtLXf'^i. 

:^Hm(D^mm^(omm:^m\t. tt^HScAw. o e v KTofitt^Ma^s^-f ^ >® 
)V7 =.^>^tiii^z$>i>^=!'m'M.m^m&r ^xmt . yir xtt^^ yi^ ^ 5 . ? 

[^?^OJ!i^] 



n 
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S , 
[ 0 0 5 2 ] 

S?«tt*^iS<. %HB^f,*t4#MJFlO-270171^^S^il#PI2OOl-10 
2 1 7 5^iilg^TB8^Ufc, Mtc^ V - > h \' - \i > ^ tl % ^ ^ m m t V& m ^ 

[ 0 0 5 3 ] 

<m 1 ^ii}^ffi> 

[ 0 0 5 4 ] 
[^b 2 ] 



& « ffl U . 

set. H^g^tt (^iaitt) W«!^<»:bT. 
[ 0 0 5 5 ] 
[{k 3 1 
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-e«$n-5hu;^ (s-^/'jy^h) jJis.-C'i.^v?' (etT. a i a tt&tR-r ^ c t 

[ 0 0 5 6 ] 
[ft 4 ] 



1^, 7;i'5-'>A^)Stt7JI'*'J^JS'f:t> (LiQTttLiM SStc (in 

-s i tu) mycRit^) -rs©Ti6«< mfti^siic^ft-rs (T^ps-'^^A-r^j- 

i+Alq -)Li* + Alq-(7i^*;i'7-:i->))<D««fgH(l«S*SJ^^T«. 

T a& 5 . 

[ 0 0 5 7 ] 

^WJ:5fcbT4fi£l.fc, ISlS7cKJt.^fi!51tt ( «fi # & * « 4*1 t J* T t, ) -«9:»c. S 

*S±fi£l + -?li. i!£C7;i/5 = '^Att^JBJS^itT#aUT*e.r, -f^TVttSI (Sft 
[6]±OSBtt. ±iBAlQ- (7-:^;^;i'7=::t>) OSfe^CigHbTt.»€. (*Jfi«9J4, 5 
[ 0 0 5 8 ] 

7Jl,5r:-^AiS!©«kjl7ctt*«O»e7JU*'J*JR'f^>-&Wft&i^ + c0'r^>^^®fc 
[ 0 0 5 9 ] 

}g®tl^«lC<Stt»eiSc^» (7;i'*U^S) 'f:t>-^W{t^!&ttT, L i qC0lt?i7 

e,ic7;i'S-';7A©j;5&?i5a7ctt^S4rai^icij«uTii^^E-a-T OTt^^ii^) . ± 

il^tk^^iilCMtil-r-SCtt. ^^'&.ifi^< > *^0*fSB^«*^#Bi^l 0-2 7 0 1 
7 l#ii«-1'1*Sa2 0 0 1- 1 0 2 1 7 5^iia^-eM5^Lfca7cttH-/t>hdtH-l^ 




n 
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( 0 0 6 0 ) 
[0 0 6 1 ] 

[<b 5 J 




T', s^^fti-5K>J (1. 3-7x-;i/-i, 3-yD/t>-:;:f:fh) (;^*v7x:^> 
hD'j>) 3.';7ni;c7A^^iw (e^T. teu (dbm) 3 -bpehenj tnsie-r-sc 

[ 0 0 6 2 ] 
C 6 ] 



T^an«AV7i-?->hD«J> BPHEN) 0«l;a:, -ttlS^CH^SStt ( 

SW-rS<b^!»S;#UTt»-5«^tt. Eu (DBM) 3 • BPEHENOfb^ffel 

Sifc$&jiiE»wfaffll-r*CtT. SWtt*<S<. )i^t3*fB«««*«#ll¥l 0-2 7 0 1 7 
1^4;^«1-^1*I8200 1-1 02 1 7 5^i^ai?T?reSUfc. S5cttK-/'«>h*»H-e 
>i^$n/::tt7^«SM@iK[g^Otfc}tta5^T5ll*»5C:a:*tiiIffiT»S (Eu©l!!<b 
ltJ:.6BPHEN-(7v;«3JP7::^3f>) . 
[ 0 0 6 3 ] 
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nffV^L i q;{|tJS#LTti-5;ii:*^«5£$nT*5D, S^ikSTcSJStCi-cjT (L i' + 
Liq - (.y i> t! JIT -:t >) ) ©«^t^ll^ffS}^fi£1"S. t>^5^. ±IBcD7;i/*'J 

[ 0 0 6 4 ] 
[ 0 0 6 5 ] 

tte.nxl'^'S. *SS«)^^^fflt;tfi£lK^-:J'-CRTM-8 0 0 0 (ULVAC (B 
*Jt?Sfe«a) ») SffifflLfc. dcl»^®ll«BI»Oji)t{ctt, (Te 

ncor) tt|!!P10S4^^gStf?£ffl''^fc. S^(D^14l¥ffitctt. -Jr-xix- (KEI 
THLEY) tty-7.;<-:J'2400. h;/r]>BM-8»SthSrffifflb^. K»tSi 

[ 0 0 6 6 ] 

■5 T i'i V» . 
[^M«»I 1 ] 
[ 0 0 6 7 ] 

0i|T'tt, SltcS^fi^tC. ;tf7;?.«1Sl0±(C/1^'-^>i/$nfcITO (Indiu 
m Tin Oxide) |®gll±IC,TSS; 
[{I: 7 ] 




[ 0 0 6 8 ] 
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*15A (lCffi^1-«.fi) (SI 5) . 'A it ±1Z a N P D t S mit /■^ t ( 

V,0.) : ITl OOAoffSTfiKKUfc (Hi 6) (*-;i'«l2ISB) . fi 

SlCgta^Sl 7 iUT7;i'5-'?A* 1 0 0 OA©JP$T*KUfc. 
;iro*rtaEL^?2 10©fflji$ffiSlcSiHT?>i:> ITO/aNPD (6 0 0A)/A 
iQ (600A) / Alq:Lia (1 : 1) (50A) / Al (15A) /V,0,: o 
NPD(l:l) (100A)/A1 (01)int*.KTOK?IT«COJ:5«:(fffl 

, mmms.^ bx . m ^ ^ ^ m & v tz m ^ ^ m 3 \z . ^soo-foyhitt, 

Jg^«5«E (V) -mm^m (mA/cm' ) -Wa (cd/m' ) 4# tt S; ^ T . 
TcSfg^tS®) 18i:L/T. Bl6t@18tt!)^-;pe8i!-a^-«flS^tfell9tUT«t 

< tfc « 0IJ 1 > 

it « 0« 1 « . ^mm I titl&r ?>fttb . *5S?B©@?(i2ISST»4^a7cRJ«:4fi£gl 8 



s ffl (/^ ^ it . -r )a . 



lOSl 4©L i qfwft^T^JBL i S 
0 0 <D «l ji « 



1 0 4 (C ^ 



q (6OOA) / Alq 
0 0 A ) / A 1 (0 4) 

0 (Dm^mm^v^mm^ 



ITO/aNPD (600A)/A1 
)/V,0,:aNPD(l:l) (1 
t^toTl^i-S. ::®#aELjR^-3 0 

■r . 

[ 0 0 6 9 ] 

|llifiW2lC*3l»Ttt. SiasWlOJSl 4©L i qlCftAT. 
(<k 8 1 

C (CH3)3 



Li (1:1) ( 5 0 A 



3 <D9-^U y hT^ 




C (CHJ 



O / o N P D ( 

5 0 A ) / A 1 

3 © T y D 5/ h 
[ 1^ » 9)J 3 } 

[ 0 0 7 0 ] 

^mm3 \zid 

5 L i F (7 
I T O / a N 
A ) / V, O, : 

/.t 5 « jS © SI ? 
i: 7 ;!/ * U & IS 

. d o^ra E L 

< # # 1 > 
# # tRJ 1 t U 



3/3 

/ (2, 2. 6. 6-xh7/?';i'-3, 5-'\7'^'>v'^:^h) )i'\d'J 

, Rb (dpm) tPSIS-rSiltdi^^)) $S24CffifflLT;feO, IT 
600A)/Alq(600A)/Alq:Rb(dpm) (1:1) ( 

(15A)/V,0.:aNPD(l:l) (100A)/AI (05) 

2 2 OSf^^Ufc. C©*IKEL5g^2 2 0©fl^ttSa[ISl.fciS«*ia 



V^Ttt, SliS0lJl<D®14OL i qlCf^xT7;i'*'J&IBOi6«<k^i^-^ 
•;/{fc:'J^'5A) 4S3 4ICfi6fflbT. 

PD (600A)/Alq (600A)/LiF (10A)/A1 (15 
aNPD. (100A)/A1 (06) 

2 30$f^EJLfc, ZOm&\tn=f-^^^it^m-C$>i>A\<i (@13) 
^b^tlOL i F (S34) (E^-Ce;i<) fflSSnTft^LTli^. 

«^2 3 0©K1#tt*JH)£Ufce«€ra3©A:/D>y KT^T. 
(ti£*S!OW«EL3ft^O«fiJ) 
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®114~16lCft^T. Alq:Li (1 : 1) ;5^e>^i^lll4$ii^T430, 
ITO/aNPD (600A) / AlQ (600A) / Alq:Li (1 : 1) (50A 

) /A 1 

D y h "C S . 

[ ^ SS «9J 4 ] 
[ 0 0 7 1 ] 

si!i£fj4tuT/«ia7ctt^«©atij*«Bu. ^ ommm^ m (^v < itmm 

ITO/aNPD (600A)/Alq (600A)/Alq:Liq (1 :1) (50 
A) / A I (XA) / V,0,: aNPD (1 : 1) (lOOA) / Al 

o«jfi-e. Ai©ii5©KP (xA) 4Sft:s-a-fc. 

[ 0 0 7 2 ] 

08. 09O?V7'D->httX=O (Ot07JP5-<:7A*Sl«b^tl»«'&) ®i:fr. ♦ 
:^D<yh«x = 3Aot#. xyn<yhttX=i0Aot#, Oyn>yhttX=i5A® 

A7'a->h«X=2 0A(73i:$ro«-5^^O, SEE (V) -"IffiffiS (mA/cm' 
) -mm (cd/m') (08) , mm^m (mA/cm*) (cd/A) 

(0 9) ^£S^t". 

a^snfc (x = 0A. t)L<tt3Aro^^tr^j6) . ;in(4, fiS5E5f£:4fi£lrtTm^^ 

S (2. 2Vifiatf85ti8JSmJE*5^«?T5 * + (Kink) ' *i«88Sn&tii:^i 

St. 08, 09ODe7'77(rS$n-5igm*^e., C:©Hg|CDlSai^T«7;i/5:^'?A«rl 
5A©millctiSf-5Slc$(IW-r«>i:, fig^3{?i^*«g'bS5''^MS:S^-rc:<i:**^^*^^fc. 

•ciE'ftm*?5H'0 ^Ji7)U5-'?A*^«#UTJle^-1#tt*<£T$li-*Ctd^*^fnfc. 

[ ^ ifi «»J 5 ] 

[ 0 0 7 3 ] 

)B^l^l^f-3!S« (37C*i[«) hX rS?gttJ i: r^mttJ $#-^S-ti-fc^JTS5. Al 
f,^n 9 - :l y if tifz IS y 7^ ^ Ot. KJtSai^tfflOHJS^SiS 6*^n^nffl.^L 
T. e^T <Z) ^ IST islf bKK S: -p fc . 
[ 0 0 7 4 ] 

Sr, <gtt^»a^«8^1S^*T»'6L i qt, «^S$14#««|-e*5A l qt, ^ 
a7Ctt^P-e$.i.Al (7;i'5^'?A)S:,Alffiffi5 1±tC.K;?aSJtT. (Liq 

:Alq:Al=lA/s (Liq) :3A/s (Alq) :0. 3A/s (A \ ) ) t 
/j:-5.J:plC^^^«bTl52^}g{£U. S6,CAima53*^^L<. Al/Liq:A 

1 q : A 1 /A 1 ( 0 1 0 ) ® «t ifi <D « 2 5 0 « « b . 

[ 0 0 7 5 ] 

lt*^ffl«i^ttT. ±I2@5 2II'R^T. 7Jl'*'J^Si:bTLiSiiam^S 
SttW^i^ (Alq) i:ii-&bTl54i&4^L.fc. Al/Alq :Li (1 : 1, =^ )V 
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tb^) /A 1 (0 1 1 ) <D«|jt<D^^ 2 5 1 tf^^ Ufc. 
[ 0 0 7 6 ] 

ift. ±8HS52lCft;iLT. Alq^jaKSSSrSSSl. 53Tg$^fc^ A. 1/Al 
q/Al (01 2) 0fl5jiroSli^252£fPfigbT. -ttnen. US (V/cm) -« 
«tSa (A/cm') 1#ttS:aj«Lfc (HI 5) . 
[ 0 0 7 7 ] 

iai5Oi^77C*$nsa0. (Al/LlQ:Alq:Al/Al) (010)© 
m&<0^^ t, (Al/Al q : L i (1 : 1. ^;Ht¥) / Al) (HI 1) <^«}jfiO 
jRi'tt. BSI^««iif11*5^l/. ~1 0'Qcin<DH:SgiSS^-rc:i:*<i^*^ofc. Z tlit A 
1 CitjTL i qlJOL i 'i t >ii m&JZ K fS' \Z ii r3 T & M \Z i&yi t tX . •pliTSiicSn 

(L i* + Al q- (7 ^ }1'7 -t >) ) $}gfi£Lfc;it$SLTti5. 

[ 0 0 7 8 ] 

Kits (SJ/, Sii^) SSJSfflJg^^tUT, 5^»«5 6±ICL i q :. Al q : 

A 1 iPim^v-i: 

S^S«/Liq:Alq:Al, (0 13) 
^t5«|ji®3g?2 5 5Sf^JieUfc. C©Jg^2 5 5tt, 53SS«5 6±C, mjPaSitT 
. (Liq:Alq:Al = lA/s (Liq) :3A/s (Alq) :0. SA/s ( 
Al) ) i;i-6J:3lC*3R«UTJB52*}esKUfc. jt«ffl3!ii'2S6i:l.T, UK 

a5ttt^®Tfe^AI^£JgA^-ti--ri:.5^S«56±tCLlq:Alq (S57) Sr« 
^SfbT55$S«/Llq:Alq ©Sl^-Sf^fiEbfe. (014) 

0.1 6 «. ±ti^^mm&mm=F (013) tit^m^'f- (0i4)t;:ov»T. 152 

(Liq:Alq:Al) VlT^S 5 7 (Liq:Alq) ilOOOAtLltttO^^ 

(nm) -mmm (%) t^^^m^vtcm^^Tr^vx^^i. Hietc^^nsiiso. * 

^^Cin^^m^-Q $> i> (Liq:Alq:Al) (152) *^t.7i5S^M«. 
(D3i-i)-^<btii> (L i q :A1 q) (157) tJf^T, l^l^KJP (1 OOOA) ^fcO© 

S3a^A<:*:t<±#-r-&c:t*«5t*^*?.nfc. sfc, «rffi©ii5:teAppi 

. Phys. Lett. . 73. p. 2866 (1998) 4'T'J9^';7i:.^SH-ld:>i^ 
MOK'RX^i7h;KD^{k*^bTl^-5*^. 017(C^$n5i:45O. *^BJcD. (5^ 
Sfi/L i q :A1 q :A1) (KJtSifflSfflSg? (013) ) <r> \& ^SL 7. ^ V )]^ t (5 
??S«/L i q : A 1 q) (ikttfflJR^ (01 4) ) (D^^T. V )l 0$Li!c\t . KtfeX 
4>IC^StlTt»-5ffi«7.'^i7h;|.©^{b<fci&<HbT:feO. ^T^-t, l^m.^ \Z ^ ^ 7 )V 5. ' 

[ $ fiS 011 6 ] 
[ 0 0 7 9 ] 
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[itl 1 } 




nmy^uiyy-y (SkT . c u p c t ^ mir i, z. t $> ^ ) ^ i- ^ ^} \^ >Mn \i . t 
ii^^n Z. tifitiiiH^. 

[ 0 0 8 0 ] 

018C*riP»C, ;«f77.S«60±tClTO161, aNPD®62, ^fifgJt® 
63 (DCJTB:A1q) 0)i»Cjg^LfcWaiELS5?-«liiO±fw. AlqrLiq ( 

1 : 1) *^6&-5a64. Al*^^.;i-5165, V,Oi:CuPcA^e.J5:5S66Sr)ilC 

cOB67$Sll-r'5. c:0CuPc«)167©±l::. CuPc :V,0,<D168 

Rt^AlOl (ISS) 69*}^^bTITO/aNPD/DCJTB:Alq/AlQ: 
Liq(l:l) (50A)/A1 (15A)/V,0.: CuPc/CuPc/V.O.: 
CuPc/Al (018)©fl|jfi®5!5^-2 6OS:^^-rS. 
[ 0 0 8 1 ] 

Cdt? (DCJTB:Alq) ®f8Jtl631?fS4tfc3^e3t®5^, |^a69T*S 
A I 1sm\zmnr ^yt\t (CuPc/V.O.:CuPc) ©I^^^SSSUTKiR^f&S;: 

rS3 9(5IJ^;ffl«lS^i§^a^^8J#-»S^^-S5». 2 8P-Q-9. P. 1036 
(1992) J irfBit$nTli5=lr:hi'UK>IB«sft^©|g«(*:^. #182000-58 

2 6 7^^ffilCi3«$nTI/»S'f>5'>:^U>®^^. *-;Hft2ltt?r*UT. 

[ * JS fiij 7 ] 
[ 0 0 8 2 ] 
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[ 0 0 8 3 ] 

<#M2002-332567#4iffl (^Ii200 1-142672^?g««) H8B« 

Sfc. «#Bi2000-58265^ii»-^!t#B82000-68063^iiffil;:«^3tS± 
Cfli7^'n->7r:>' (CuPc) H*X>'t5'i'yty77-)itbT}g^-rS7'fT^7*< 

a « ^ ^ o 5^ * ¥ d S S B t !4 i S8 ^ i; 5 . 

[ 0 0 8 4 ] 

-e^«mB?f05/N-->77-liL.T<DCuPc«Se*aO. (*3l50tt»T$)5) 

aNPDOl72, Alq©173. Alq:Lig (1: 1) (OS74, A1175, 
V,O,:CuPc<0H76. CuPc©S77Rt;Al> ITO^fcfi-tOflSOWJSf*^^ 
^tS»a78*«SbT 

ITO/aNPD/Alq/AlqrLiqCl:!) (50A)/A1 (15A)/V 
,0,:CuPc/CuPc/ltg{Al, ITO, etc) (019) 
©«l3g<OjR^2 7 0*4fi£T#5. 

[ 0 0 8 5 ] 

Sfe. 019lC^T±tB^^-©17 7©±H. V,0,:CuPc©17 9?:fgB£LT 
ITO/aNPD/Alq/Alq:Liq (1:1). 50A/A1. ISA/V. O. 
:CuPc/CuPc/V,0,:CuPc/|^ffi(Al. ITO. etc) (020) 
(7>mumi&i^ri>m'F 2 7 I i ±^-Ct ^ . cn6.©igTF2 7 0. 2 7 1 CJ;oT.* 

[ 0 0 8 6 ] 

• 

1) AppI. Phys. Lett. . 48, 183 (1986) 

2) Chemistry Letters. pp. 327-330 (1990) 

3) Appl. Phys. Lett. . 76, 2650 (2000) 

4) Appl. Phys. Lett. . 79. 126 (2001) 

5) Appl. Phys. Lett., 80, 1667 (2002) 

w\z, ±E©, 2) ^5) oxttTJi. ttifio^»±mmm<Dmns\zm^nft&i^ (« 

itt * T J4 . 
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ITO/CuPc/PTCBI/Ag/CuPc/PTCBI/Ag .^^^^ 
it,>^, m» (5A) OAg («) SffiffltT. «ffiffE4a--;'H (CuPc/PTCB 

ITO/CuPc/PTCBI/PTCBI:Rb (DPM) : A KDJUM^ M / V. O . 
• CuPc<35*i!il*l/CuPc/PTCB I/Ag 

tt-«,;it*tm**.±l2®rpTCBI:Rb(DPM) :Al<D*^^«l/V.O.: 

I TO/ ( (7U-;P75><b^t,^«) € ^ «t # tt J'^li^f^^^!! 
) • (V.O>-^, 4F-TCNQ^)/CuPc/PTCBI/( ( « ^ S « tt ( «! ^ tt 

CNQ^) 0*^t«/CuPc/PTCBI/ ( ^^^^^^l^l^'J^'l^ll 
( 0 0 8 7 1 

[^k 1 ] 

Ar2 



Ar, N ^h 



6 4 0 8 5 ^4i«C«, *fS?gtS<K®«lii-e. ±IB5:iKl) CSBIiSnT^>S r IHt ^ 
ITO/CuPc/PV/CuPc : PV©*^«K/CuPc/PV/Au 
Sii:*i^«IT*S*^<0i3IIIS«E^nT^^^d^, * ^ # ^ ^ T > 2 (S *3 5 *^ , 

r (^m^Wimw<Dm^\z^^) mn^onmi t^^^Ki^\zw\m^<^mmi>^^ 

3l5 St . 

[^mm 9 ] 

[ 0 0 8 8 ] 

SIT(Static induction T r a n s i s t o r ) t ^ tx T S 
»SFET(Field Effect T r a n s i s t o r ) « ^ =f 1" 5 W fil E 

a-H-2. p. 1 2 9 7 . ^ 5 3 iHlfSffltlS^H^a^StS^ »tS^SS*29p-Z 
H-15. p. 1161) 
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Z 0) tj.^ m E L h y > 7. ^ (0 m t V r . 02 liZ7r^tiioU^^3 2 0*i$>0, 
Sfi90±lC. m\Z. (V-X) 9 1. *-;|/ttA®92> *-;KiMS9 3, 

«3tH9 4. lieSI (HU'f>) 9 5*»fi£UT;i-6W«IEL«^©*-Jl'tt2IH9 365» 

lCXU-;/h«<^^''-Mlffi (G) 9 6AtaJ6ii£nfcJgtt*WLT*50. y-hmSt'W 

sstLT, t^- ^m-^m 9 7 iBsr ^ z bi)^ai^?> (022) . z.<d tt . ^®9 5 

t*-;H»SI)i9 7tOPBl»Ctt, 0lJAtfV,O, («?Sgtt{l;^«S) tNPB 
^^m<tb) *^e>Ji57h-;Kiigg59 8$4fiKTs;:i:*^Tt. ^^194i:7}^-;u<iiilS 
9 7 i:COratC*^ig©*-;HSS-m?«Sit^^® 12 0 $}gfi£r«.*-Jl'^2lgC9 9 t 

o(::*v>T«, K*-;^®JiS9 7SB^J'^c;^'J!yh1Ry-^s«g9 6*«^^)>i^T. tjf* 

02 3) . dot^. mm9itm'i'mmmi2ito)m\z\t. m^Fmmm 1 2 2 ±^ 
t i> tut-vi , 2 ii*-;Hji2l»9 3i©Wf'*56i3o*-;i'«j«-« 

^uss^^ii 2 0£}gfi!c-r2)*-ju^i£SB9 9 tm^mmsi 1 0 o<&4B£-rsri*<T 

tS. S/i. gH^lt@9 5t%7tl9 4t(DPfllClim^aASl2 3^£4p)cLT$)S, 
©J:5?i«fi£0^«8ELh7>-x7.^'291lC*5</»Ttt. 2 1 \Z X <) y b 

tty-^«ffi9 6$^I^^)ii^-c, «!e*©W«8ELig^g5i^®«jfi*3gAS:i<i:;tt<. h7 

[ 0 0 8 9 ] 

[ 0 0 9 0 ] 

[0 1] *%BJ©lligWl tC«S^.W«8EL?g^(D«iig<&^T0T*?). 
[02] *^?3©ll^0iJl IC«i^SW^EL^^®ai)f^«l,-g:Sr^-r0-e*^.. 
[03] SIJfi0IJl~3, Jt|S!«S|lRi;#5^fi9JlCfii5*^®ttflE (V) -«fl5SS (mA 
/cm' ) - WS (cd/m' ) it#tt^^-r0-CSi.. 
[04] ti:»eiJi»c«^«.*8IELSl^-o«!3i*^p-r0t?*«.. 
[05] *%BJ©||iS«SJ2lCfi%«.#«SEL5g^O«?ji$*-r0Ta&S. 

[06i*58i!^osl!fi«i3J3«g5*r«ELii?^'©«ji$s-r0-e*5. 

[07] ##«3jit^R^,W«EL5g^-®ffljg*S5T0T*^. 

[08] :$.^B^(Dmmmi(Dmm^sm\zLT, 7)\^^-oi:.om<ommx (A) $^<b 

S-e-fct^OQE (V) -SfiSfgS (mA/cm*) -WS ( c d / m ' ) !^ S ^ "T 0 T 

[09] *^Bj<o||iStajl©«|jii£SlplCbT, 7;i'5r:'i7A©g(0gg/PX (A) 
$i*-fctt(Omiiit«S (mA/cm') -nWi^m (cd/A) !^ttS:*-r0T»*. 
[0 1 0] *^?goSliS0iJ5lCfii5W»EL^iF<D«}jg^£^-r0T*-&. 
(0 1 1] *«MO^Jfi«»J5C«-r5ifcefflj!i?lCt^-SW«ELji5i'©«|jS$*-r0T2b 

[0 1 2] *f6?8©sii8«ij5ic5!*-raJt«ffl5Si=-ic«ga^ttiEL3RTFo«ijg$5^-r0T» 
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[ H 1 3 1 aft 3t « M ^ ffl ?!S ? «l jS * ^ S * * • 

[015] *56Hj(D||Jfi0iJ5lc«^5jS^&t/iteffl*^®«« (V/cm) -mm^St ( 
A/ c m') Sr^tEI-CfeS. 

[016] !R3tg?aS^ffl«? (nm) -358* ( 9S ) 1*14*^1-0^? 

*[0'l7] ®)t«iSl!£fflm^<!:itKffl?^?®!Sfi_(nm) -!JKJ£K1ftt**-r01?*^. 
[018] *f!?qomS«aJ6lC»i.lg?omjfiSr^-r0T»*. 
[0 1 9] *5!§BOlliS«»J7»c^^>SR^©«jSS:*T0'T?«.5. 

[02 0] *fSI«©|?igtHJ7(::^5*?®«jfi^^'^0"^*^'> 

[02 1] ti!*(DFET«iifi**-r?.*«IIEL3gi^CD«jfi<&7].r0-C*^. 

[02 2] *f6§^CD*JS0iJ9tCg^'5FET«ii^>t-rS*«IEL5(S^®«|jfi*7p-r®-T?i6 

V0 23]*fg?B©*iS^J9»^«62>FET«ifi&*-r*W«EL*^©«lja*^-r®-^* 

V024] Sfj|5©*«E LfS^ttiiSm^^^^l^^M-T 2 a (n=l) , Sa (n = 4 
) , loa (n = 9) , tmfcfc«^»w. (Im/W) di^WSrtCi:® 

[02 5] Kiiimm^v. + v. + Avtb, ita^iigA^^waAPts^Msufcs^ic 

*5tt-5%^:i--->H*2ii*-r4MPE*eiEL^?©/t>H0-C*?.. 
[0 2 6 ] V, + V, t BEg^ffiffi*^ ^ ©aX»gS«« t * 

f83tJL=:"^hS2fl#T5MPE*«8EL3g^©/N*>F0-t?»S. 
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[ 0 0 9 1 ] 
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19 *;-;P«Sit-tt?-€8it^^ 
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